Introduction
============

Drug use is a serious public health concern. Approximately, 5% of the population around the world are afflicted with some sort of illicit drug use.[@b1-AHJ-07-117] Despite the relative decrease in substance use in developed countries, this problem is rapidly increasing in developing countries.[@b2-AHJ-07-117] Currently, there are 1.2-3.3 million people in Iran who consume various types of substances.[@b2-AHJ-07-117],[@b3-AHJ-07-117]

Drug use is usually started during adolescence, and it is commonly initiated with either smoking or consuming alcohol.[@b4-AHJ-07-117],[@b5-AHJ-07-117] The results from one such study revealed that about 20% of the 8th grade students have tried at least one type of illicit drug, whereas this amount among 10th and 12th grades of students (16-18 years old) is 38 and 50%, respectively.[@b6-AHJ-07-117] To date, only a few studies have been conducted on the prevalence of smoking, alcohol consumption, and other types of substance use among Iranian adolescents. A study showed that among high school students in Kerman, Iran \[mean age ± standard deviation (SD): 17.9 ± 0.55\], 37.7% experienced alcohol consumption, 34.6% smoked cigarettes, and 51.5% used hookah.[@b7-AHJ-07-117]

Evidence shows that most of the adolescents who begin substance use in early adolescence will experience addiction and the problems associated with it later in life.[@b8-AHJ-07-117],[@b9-AHJ-07-117] Substance use may lead to increased and/or intensified physical and psychosocial problems, and it has a variety of negative impacts on adolescents' health and welfare. Examples of such problems are increased risk of injury and death due to cases of interpersonal violence, accidental injuries, drowning, high-risk sexual behaviors, inability to use problem solving skills which in turn lead to wrong decisions (or even to suicide in some cases), criminal behaviors, social isolation, and psychosocial problems in subsequent stages of life.[@b10-AHJ-07-117]-[@b12-AHJ-07-117]

In addition to the above-mentioned problems, substance use among the students may lead to declined academic achievement, increased school absenteeism or drop out. All of these issues confront the society masquerading as a serious health, social, cultural, and economic problem.[@b10-AHJ-07-117] Therefore, recognizing the age of onset for drug use seems quite crucial for policymakers to particularly aim their preventive programs toward this age group and as a result increase the effectiveness of their interventions.[@b5-AHJ-07-117]

Preventing substance use among adolescents requires the understanding of its underlying causes. Several studies have attempted to determine the relationship between risk/protective factors and substance use among adolescents.[@b6-AHJ-07-117],[@b13-AHJ-07-117] In general, individual and family factors, school conditions, peer groups, and community play important roles in alcohol, tobacco, and other types of drug use.[@b13-AHJ-07-117]-[@b15-AHJ-07-117]

In recent years, the emphasis on the identification of risk/protective factors, and the implementation of risk reduction/protective enhancement models have been among the most important achievements of the policymakers and theorists in the field of substance use prevention initiative. One of the most successful frameworks in determining the risk/protective factors during childhood and adolescence is social development model (SDM).[@b6-AHJ-07-117],[@b13-AHJ-07-117],[@b16-AHJ-07-117] The risk and protective processes specified by the SDM serve as potential targets for the prevention or reduction of adolescent drug misuse. This model has shown promise in organizing predictors of risky behaviors. Lonczak et al.[@b17-AHJ-07-117] demonstrated that SDM has the ability to predict adolescent alcohol misuse. It significantly mediated the effect of age-14 alcohol use on age-16 alcohol misuse.

Results of a study by Cleveland et al.[@b18-AHJ-07-117] supported the SDM, which proposes that adolescent substance use is related to factors across several spheres of influence. It showed that the individual and peer risk factors were highly related to lifetime and recent use of cigarettes, alcohol, and marijuana. Among the protective factors, there was a strong association between substance use and community domain. Furthermore, family and community factors were more important among younger grades, whereas peer and school factors were more powerful among older adolescents.

Deng and Roosa[@b19-AHJ-07-117] revealed that SDM is a valuable tool in studying the development of Chinese adolescent delinquent behaviors and mediation processes through which the family environment is related to these behaviors. Choi et al.[@b16-AHJ-07-117] revealed that this model can be generalized to youth in different racial and ethnic groups. This model can also be utilized to predict later substance use[@b20-AHJ-07-117] and violence.[@b21-AHJ-07-117]

Conceptual framework: SDM, as a theory of human behavior, was developed by integrating social control, social learning, and differential association theories.[@b16-AHJ-07-117] It assumes that social development (a process in which family, school, peers, and the community, acting as socialization units) influences either pro-social or anti-social behaviors in children. In fact, the behaviors formed in socialization process arise from four major constructs: "The perceived opportunities for involvement in conventional activities," "the degree of involvement and interaction," "the social skills necessary for the successful involvement," and "the perceived reinforcement provided by those with whom the individual interacts."[@b22-AHJ-07-117],[@b23-AHJ-07-117]

The approach taken by SDM to prevent substance use is mainly aimed at strengthening the protective factors while simultaneously weakening the risk factors. SDM explains the underpinning mechanisms through which the risk/protective factors operate to increase or decrease the possibility of the drug use behavior.[@b22-AHJ-07-117]

Based on a meta-analysis, only 5% of Iranian studies have been conducted on peer groups, and only 11% have chosen family as the focus of their attention.[@b15-AHJ-07-117] Hence, developing an instrument based on SDM as a comprehensive model which considers the critical role of family, peer group, school, and community in adolescent's drug use seems necessary. It can help to develop preventive interventions and predict risk/protective factors. Another reason to carry out this study was the social roots of behavior. SDM instrument will uncover social mechanisms through which the risk/protective factors operate to affect the possibility of the drug use behavior. Different studies utilized the SDM to develop related tools for assessing risk and protective factors of drug abuse and assessing the effectiveness of preventive interventions.[@b17-AHJ-07-117],[@b18-AHJ-07-117] Although, the authors could not find any similar studies on SDM and related tools in Middle Eastern countries or in Iranian context which has a high prevalence of drug use as mentioned above.

Therefore, this study conducted to develop a culturally appropriate instrument based on SDM to determine the protective factors influencing substance use among adolescents. The items in the instrument are based on the most frequent drugs consumed by adolescents which include alcohol, tobacco (cigarettes/hookah), opium, and marijuana.[@b24-AHJ-07-117],[@b25-AHJ-07-117] This instrument can also be used to assess the effectiveness of preventive intervention programs on substance use or to design such programs.

Methods
=======

Risk and protective factors of substance use questionnaire designed based on SDM and comprehensive review of the literature and the related available instruments to generate an item pool. The extracted statements on risk/protective factors for substance use were translated into Persian by two native translators (one expert in health promotion with experience in the area of substance use research and one professional translator). Then, to explore the effect of risk/protective factors on substance use, three focus groups were selected; two from 9th and 10th grade male high school students (n = 12) and the other from school counselors and specialists in substance use research (n = 6). The only inclusion criterion to participate in the interviews was to be a male student in the grade of 9 and 10 in high school.

The preliminary instrument was discussed in a consensus panel (made up of an expert in substance use research, two specialists in health education and promotion, one epidemiologist, and one psychologist) to achieve a refined questionnaire. Drugs were categorized into two distinct groups: "Hard" and "light" drugs. Hard drugs cause heavy addiction and include opium and hashish while light drugs include alcohol and tobacco.

The developed questionnaire consisted of three sections: Questions based on the constructs extracted from SDM which include 50 items and all used a 5-point Likert scale (strongly agree to strongly disagree); the participants' history in substance consumption and their current state of alcohol, tobacco (cigarette/hookah), hashish, and opium use which form 10 items with yes/no response options; and the socio-demographic characteristics of the respondents, such as age, number of household members, education of parents, and living with both parents. The questions related to substance use were asked in two forms; the first group inquired whether the participants had any experience of drug use while the second group was mainly concerned with whether the participants had consumed any substance during the last 30 days. Due to the sensitive nature of the questions related to the consumption status and socio-demographic variables, the items in this category were placed at the final part of the questionnaire. Then the pilot study was conducted on 26 students. Completion of questionnaires led to the removal of 6 items of questionnaire specially those which were related to drug use in parents and siblings.

Validity

Face validity: Readability, wording, and cultural appropriateness of each item was examined in an informal focus group discussion by seven high school students with different socio-economic statuses (from various neighborhoods of the city) to make sure that the target group understood the items and the responses required by them as intended. The comments of the respondents on the content and meaning of each item led to a number of small changes in the questionnaire.

Content validity: Six specialists including three health education and promotion experts, one epidemiologist, one psychologist, and one substance use researcher reviewed the items of the questionnaire and commented on the 60% of questions. After three stages of correction, their intended amendments were implemented in the questionnaire and a 100% consensus was finally reached at the end of the session. To prevent the acquiescence response bias, both positive and negative questions were included in the questionnaire.

Construct validity: To ensure proper placement of questions in their sub-construct of the questionnaire, an exploratory factor analysis (EFA) was carried out to organize the items in their corresponding groups using principal axis factor fitting procedure and oblique rotation to interpret factor matrices. EFA was also carried out on the data collected from 235 high school students.

To measure the accuracy of the factor analysis and to determine the internal correlation of items, Kaiser-Meyer-Olkin (KMO) coefficient and the Bartlett's test were used. The KMO values between 0.5 and 0.7 were considered as mediocre, values between 0.7 and 0.9 were considered as satisfactory, and values above 0.9 were considered as superb.[@b25-AHJ-07-117] To retain the factor, the eigenvalues \< 1 and factor loadings (correlations between items and the factors) higher than 0.3 (Keiser's criterion) were considered as acceptable.[@b26-AHJ-07-117] Furthermore, the factor pattern matrix with principal axis factor and oblique rotation was calculated.

Known group validity: Known group validity was determined by the degree to which the instrument differentiated between the two groups of those who had an experience in drug use and those who did not have such an experience.

Reliability

The internal consistency of the questionnaire was determined by Cronbach coefficient alpha. The alpha values of 0.7 or more were considered as acceptable.[@b27-AHJ-07-117]

Test-retest reliability

Test-retest reliability was determined using the intra-class correlation coefficient (ICC) considering 95% confidence intervals (CI). A sample of 20 respondents was interviewed 2 weeks after the first interview. The following gauge was used to measure the level of agreement: An ICC value of 0.40 or less presented poor reliability, 0.40-0.75 indicated fair to good reliability while value \> 0.75 demonstrated excellent reliability (agreement beyond chance).[@b28-AHJ-07-117]

The main study and participant

A cross-sectional study was carried out among 9th and 10th grade male students of high schools in Kerman, from January to February 2013. Multistage cluster sampling was employed to recruit 235 adolescents. The inclusion criteria were willingness and having written parental consent for participation. Data were collected through face to face interviews by the principal investigator of the study. The first, the purpose of the study was explained to the participants, and it was mentioned that their involvement in the project was completely voluntary. Then, the researchers assured the participants of confidentiality and anonymity. To ensure privacy and comfort, the interviews were held outside the classroom, either in the corridor or the prayer room (mosque) of the school without the attendance of school officials. The students completed the questionnaire independently, and the necessary guidance was provided for them by the principal investigator. The response time was generally between 20 and 30 minutes and for the most respondents it was up to 25 minutes. The response rate was 95%. The collected data were analyzed using SPSS software (version 16, SPSS Inc., Chicago, IL, USA). P \< 0.050 was considered significant.

This study was approved by the Ethics Committee of Tehran University of Medical Sciences, Iran (Code No. 90194). A written consent was also obtained from the parents of students. Furthermore, in all the stages of the study, the Declaration of Helsinki was followed.

Results
=======

Out of 235 students, 6 had not provided any response to more than 20% of the items on the questionnaire and thus were excluded from the study. The age of the respondents ranged from 14 to 18 years old (mean ± SD: 16.17 ± 0.98). About half of the respondents' parents had an elementary and secondary education (48.1% of mothers and 38.7% of fathers). More than 93% of the respondents reported that their parents were living together.

***Validity***

*Construct validity:* An EFA was carried out to ensure proper placement of the items in the questionnaire. All items had acceptable internal consistency indices.The KMO coefficient was 0.80, and the Bartlett's test result was also significant (P \< 0.001). To calculate the score for each construct, items with a loading factor higher than 0.3 were selected.

Factor analysis was performed on 50 items through a five-point Likert-type scale. As a result, 11 factors emerged based on Eigen values higher than 1 and the interpretation of the results of scree plot. Using scree plot 10 factors were extracted and with eigenvalues \> 1, 11 factors. In the expert panel, 11 factors were approved. Hence, the results of eigenvalues were close to expert panel.

In the initial factor analysis, 10 items were unloaded. These items were related to "the perceived amount of opportunities for involvement in conventional activities" (Items No.: 1, 43, 46) and were loaded in Factor 11, but since they resulted in a low Cronbach¢s alpha, an additional expert panel decided to exclude them. Through the next EFA, 10 factors and 38 items emerged based on eigenvalues higher than 1 and loading levels higher than 0.3 so that 66.1% of total variation was explained by the items. [Table 1](#t1-AHJ-07-117){ref-type="table"} contains the rotated factor loadings or factor pattern matrices which show how the items were weighted for each factor and the correlation between items and factors. The columns under the factor headings are the rotated factors that have been extracted.

These factors were named based on the underlying constructs of each item: Adolescent's beliefs on hookah and alcohol (factor 1), bonding to parents (factor 2), family rules on substance use (factor 3), drug resistance skills (factor 4), adolescent's beliefs on hard drugs (factor 5), situational perception on hookah and alcohol (factor 6), rules of school (factor 7), situational perceptions on hard drugs (factor 8), attachment to school (factor 9) and the perceived opportunity at school (factor 10) as shown in [table 1](#t1-AHJ-07-117){ref-type="table"}. Moreover, there were four items related to peer-substance-use ([Table 2](#t2-AHJ-07-117){ref-type="table"}) which were excluded from EFA because of the yes/no nature of their responses and their association with various substance types. These four items considered as a separate factor named F11. At this stage and ICC was calculated to determine the items' reliability.

***Known-groups validity***

Using independent sample t-test, the relationship between the factors of the instrument and substance use was determined ([Table 2](#t2-AHJ-07-117){ref-type="table"}). The results showed that the most of the constructs (1, 2, 3, 4, 5, 6, 9 and 11) had a significant relationship with alcohol and tobacco use (P \< 0.001).

In terms of internal consistency, Cronbach¢s alpha for the factors of the questionnaire showed an acceptable level (ranging from 0.71 to 0.85). Test-retest reliability showed that in all factors, the mean ICC was above 0.40 (ranging from 0.48 to 0.81) ([Table 2](#t2-AHJ-07-117){ref-type="table"}).

[Table 3](#t3-AHJ-07-117){ref-type="table"} shows the matrix of correlation coefficients for all the constructs. Bivariate Pearson's correlation among pairs of factors and the total score of the substance use of questionnaire found to be in the low to the modest range. The lowest coefficient value (0.04) was attributed to "adolescent's beliefs on hookah and alcohol" factor and the "the situational perception on hard drugs" and the highest value (0.60) was found between the "drug resistance skills" factor and "adolescent's beliefs on hookah and alcohol."

The relationship between the mean score of the factors derived from the questionnaire and substance use history is shown in [table 4](#t4-AHJ-07-117){ref-type="table"}. It demonstrates that the majority of the constructs have a significant relationship with hookah and alcohol use. Other significant relationships also exist among the constructs of the questionnaire and the history of consumption of hard drugs. Out of all opium users, only 3 students (1.3%) reported consuming drugs in the past 30 days. Furthermore, 2 students (0.9%) had a history of cannabis use that had not occurred in the past 30 days prior to the time of the study and so they were excluded from the study.

Discussion
==========

To design prevention interventions on substance use or to assess their effectiveness, a culturally-adapted, standardized instruments based on a firm theoretical framework was necessary. Considering the effectiveness of SDM in determining risk/protective factors in preventing substance use,23 the authors of the current study decided to develop and assess the psychometric properties of SDM based questionnaire to determine factors affecting substance use among adolescents. The results confirmed that the questionnaire has acceptable validity, reliability, and functionality. In terms of internal consistency, the factors found in the questionnaire had acceptable Cronbach¢s alpha values which were also in the acceptable ranges of high to very high (ranging from 0.71 to 0.85) based on de Vellis reference table.[@b29-AHJ-07-117] In addition, the content and face validity of questionnaire ensured the clarity and simplicity of the instrument. Despite the rigor in designing the instrument, 19 out of 60 items of the preliminary questionnaire were excluded in the validation process.

The extracted factors from EFA can all be considered as determinants of substance use among adolescents. The first four factors found in the questionnaire (adolescent's beliefs on hookah and alcohol, bonding to parents, family rules on substance use, drug resistance skills) explain more than 46.0% of the total variance of the most important determinants. Among these factors, the first one explains more than 25.3% of the total variance by itself. It shows that one of the most important causes in consumption of alcohol and hookah is the prevalence of wrong beliefs about their effects; adolescents believe that hookah and alcohol yield fewer negative consequences and stigma than other drugs. This fact is also reflected in EFA so that items related to beliefs and situational perceptions of cigarette were loaded in factors related to opium and hashish. Results are consistent with the assumptions of SDM about the most important predictor of drug misuse which is drug-related beliefs.[@b23-AHJ-07-117] Knishkowy and Amitai[@b30-AHJ-07-117] have also mentioned that misperception among adolescents and their parents is a determinant factor in substance use. In the study of Choi et al.,[@b16-AHJ-07-117] youth beliefs were directly and significantly associated with substance use across all race and ethnic groups.

The second and the third most important factors explaining substance use were bonding to parents and family rules on substance consumption. The crucial impact of weak family bonding and poor parental monitoring on the tendency of adolescent toward substance use is reported in other similar studies.[@b31-AHJ-07-117]-[@b33-AHJ-07-117] Choi et al.[@b16-AHJ-07-117] revealed a significant relationship between bonding to family, family rules and tendency to substance use and crime. They showed that good parental monitoring increases youth involvement in pro-social behaviors and receiving reward which in turn increases bonding to parents as a protective factor against risky behaviors and substance use.

van der Vorst[@b34-AHJ-07-117] revealed that substance abuse by parents, setting clear and strong rules in family and limiting availability of drugs were of important factors affecting on the tendency to substance use. Furthermore, appropriate parent-child relationship led to decrease and postpone tendency to alcohol consumption. It seems that despite the role of the peer groups in adolescent's drug tendency, families' role in providing protective and shaping healthy behaviors is much more prominent in Iranian society.

In the initial version of the questionnaire, items related to attachment and commitment to others and the activities derived from Catalano et al.[@b20-AHJ-07-117] SDM instrument to measure the bonding construct. In our study, these items were loaded on the second factor. The aforementioned authors stated that the attachment and commitment are not simply change, but are slowly shape through daily accumulation of experience and perception of opportunities, participation, and reinforcement.

In this study, one of the strongest factors in the prediction of substance use was drug resistance skills. Similar studies have also demonstrated the strong positive relationship among poor life skills on resisting social influences and risky behaviors.[@b35-AHJ-07-117] Because of the availability and prevalence of hookah and alcohol among adolescents,[@b7-AHJ-07-117],[@b36-AHJ-07-117],[@b37-AHJ-07-117] competency in drug resistance strategies should be considered in any preventive efforts as an important protective factor.

For a better coverage of the role of social factors in adolescents' tendency toward substance use, the situational perception construct of Bandura's social cognitive theory was added to the instrument. Our analyses revealed a significant relationship between this construct and substance use. There are several incorrect perceptions and assumptions related to substance use as a commonplace matter and, therefore, the majority of people are indifferent toward being considered as substance users. Consequently, these beliefs and perceptions should be taken into consideration in tackling the risk factors through preventive initiatives.[@b31-AHJ-07-117],[@b38-AHJ-07-117]

The results show a significant relationship between adolescents' beliefs about hookah and alcohol use and peer drug use with substance use which is consistent with the findings of another study.[@b18-AHJ-07-117] Here, it is worth mentioning that there was a high correlation between drug resistance skills (factor 4) and adolescents' beliefs on hookah and alcohol (factor 1) in our study. It shows that affecting adolescents' beliefs about these substances can strengthen their life skills. Furthermore, there is a significant relationship between hookah and alcohol use with most of the constructs. Our analyses revealed other marginally significant relationships between the factors of SDM and other less frequent substances consumed among adolescents. This issue requires to be studied in a larger sample population to be clarified.

The present study also supports the hypothesis that there is a strong relationship between peer substance use and adolescent's beliefs on hookah and alcohol. This finding is also consistent with Choi et al.'s study16 that reports a significant relationship between peer norms and individual beliefs. Analysis of correlation between Persian social development model questionnaire (PSDMQ) constructs and the final behavioral outcomes of drug use shows that the factors affecting the prevalence of substance use are highly complex. Although none of these factors correlate with drug use, this relationship is significant for all cases. The factors extracted in this study, and the pattern of relationship among the SDM constructs and substance use are consistent with similar studies conducted based on SDM.[@b16-AHJ-07-117],[@b19-AHJ-07-117],[@b20-AHJ-07-117]

***Limitations***

This study's design was cross-sectional and did not provide any causal claims on the direction of relationship. Therefore, a longitudinal study should be planned to determine a causal relationship. Because of the limitations of the self-report approach and the vast number of SDM constructs, we could not assess all the constructs that may have a relationship with substance use behavior. The items related to attachment and commitment were loaded on a single construct and as a result more studies are required to determine which items fit into the categories of commitment, attachment and reward constructs. In SDM, it is assumed that the bonding to the environment (family, school, etc.) acts against substance use and actually plays a protective role. Unfortunately, we could not distinguish between social and anti-social pathways; this limitations has also been mentioned in other works conducted on partial SDM.[@b16-AHJ-07-117]

Another limitation is that we could not assess the situation of substance abuse in parents and siblings of adolescents for the omitting related items in the questionnaire development phase because of refusal to answer by participants.

Conclusion
==========

The study questionnaire based on SDM can be considered as a comprehensive, valid, and reliable tool for assessing risk and protective factors of substance use among adolescents. The authors could not find any similar studies based on SDM in Iran or even in the Middle Eastern context. The results of this study are generalizable to the countries with similar context. The tool can help policymakers and researchers to prevent drug use. Other researchers are suggested to design a culturally adapted questionnaire based on all of the constructs of the SDM in the future studies.
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###### 

Rotated factor matrix for reduced solution of 38 items in PSDMQ

  KMO = 0.80                                                                                                                                           Rotated component matrix[\*\*](#tfn2-AHJ-07-117){ref-type="table-fn"}                                                            
  ---------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------- ------ ------ ------ ------- ------ ------ ------ ------ ------
  Items                                                                                                                                                1[\*](#tfn1-AHJ-07-117){ref-type="table-fn"}                            2      3      4      5       6      7      8      9      10
  How much do you have the sense of closeness and friendship with those who use cigarette and hookah, and like to behave like them?                    0.76                                                                                                                             
  How much do you have the sense of closeness and friendship with those who drink alcoholic drinks, and like to behave like them?                      0.43                                                                                                                             
  How much do you have the sense of closeness and friendship with those who drink alcoholic drinks, and like to behave like them?                      0.74                                                                                                                             
  How much time do you spend with friends who use drugs, cigarette, hookah, and alcohol?                                                               0.49                                                                                                                             
  Can alcoholic drinks, opium, hashish, and other drugs be accessed easily in your neighborhood?                                                       0.44                                                                                                                             
  Do smoking hookah and cigarette, and using alcoholic drinks with your friends strengthen your friendship?                                            0.73                                                                                                                             
  Do you like to drink alcoholic drinks?                                                                                                               0.73                                                                                                                             
  Do you like to smoke hookah?                                                                                                                         0.70                                                                                                                             
  Drinking alcoholic drinks is good for entertainment and recreation.                                                                                  0.57                                                                                                                             
  Smoking hookah is good for entertainment and recreation, and is not addictive.                                                                       0.60                                                                                                                             
  How much do you have friendly chats with your parents and enjoy their company?                                                                                                                                               0.70                                                     
  How much do you have the sense of closeness and friendship with your neighbors and relatives, and think that your usefulness is important to them?                                                                           0.65                                                     
  How is the intimate relationship among your family members?                                                                                                                                                                  0.75                                                     
  How much are you encouraged by your parents for the good deeds you do, and how much are you questioned and advised for the bad deeds you do?                                                                                 0.65                                                     
  How much do your parents ask for your idea in family-related decision makings and how much do you cooperate with them?                                                                                                       0.52                                                     
  Are your parents strict if you use alcoholic drinks?                                                                                                                                                                                0.80                                              
  How about smoking hookah or cigarettes? Are they strict?                                                                                                                                                                            0.79                                              
  Are your parents strict if you use opium, hashish, and other drugs?                                                                                                                                                                 0.84                                              
                                                                                                                                                                                                                                                                                        
  If my friends invite me to using alcoholic drinks, hookah, cigarette or other drugs, I say no without being shy.                                                                                                                           0.79                                       
  If I am in a place in which alcoholic drinks, hookah, cigarette or other drugs are used, I control myself and do not use anything.                                                                                                         0.73                                       
  I am confident in my ability to resist the temptation to smoke hookah or other substances and I do not easily surrender.                                                                                                                   0.65                                       
  Do you like to smoke opium?                                                                                                                                                                                                                       0.858                               
  Do you like to smoke hashish?                                                                                                                                                                                                                     0.91                                
  Does smoking opium, hashish, or other drugs with your friends strengthen your friendship?                                                                                                                                                         0.55                                
  Do you like to smoke cigarette?                                                                                                                                                                                                                   0.50                                
  In your idea, how much of the people at your age smoke hookah?                                                                                                                                                                                            0.78                        
  In your idea, how much of the people at your age drink alcoholic drink?                                                                                                                                                                                   0.72                        
  Is your school strict about using cigarette and hookah by the students?                                                                                                                                                                                          0.80                 
  Is your school strict about using alcohol, opium, hashish, and other drugs by the students?                                                                                                                                                                      0.78                 
  In your idea, how much of the people at your age smoke cigarette?                                                                                                                                                                                                       0.78          
  In your idea, how much of the people at your age smoke opium, even if for fancy?                                                                                                                                                                                        0.86          
  In your idea, how much of the people at your age smoke hashish (bang), even if for fancy?                                                                                                                                                                               0.74          
  How much do you think you like your class and school?                                                                                                                                                                                                                          0.42   
  How close are you with your teachers and think that you like them?                                                                                                                                                                                                             0.67   
  How much do the authorities and teachers of your school ask for your idea in class and school-related decision makings and consult with you?                                                                                                                                   0.71   
  Are there recreational facilities like playground and sport facilities in your school?                                                                                                                                                                                                0.69
  Are there extra-curriculum facilities like computer or extra-curriculum classes in your school?                                                                                                                                                                                       0.71
  How much do you go to places like English and Quran classes in your leisure time?                                                                                                                                                                                                     0.62
  Rotation sums of squares                                                                                                                             5.37                                                                    2.87   2.53   2.45   1.92    1.86   1.86   1.85   1.68   1.37
  Initial Eigen values                                                                                                                                 9.13                                                                    2.70   2.18   2.08   1.45    1.42   1.35   1.25   1.15   1.07
  Percent of variance explained                                                                                                                        25.38                                                                   7.52   6.07   5.78   4.02    4.02   3.74   3.49   3.19   2.96

Factor 1: Adolescent's beliefs on hookah and alcohol, Factor 2: Bonding to parents, Factor 3: Family monitoring, Factor 4: Drug resistance skills, Factor 5: Adolescent's beliefs on hard drugs, Factor 6: Situational perception on hookah and alcohol, Factor 7: School's rules, Factor 8: Situational perception on hard drugs, Factor 9: Attachment to school, Factor 10: Perceived opportunity at school,

In order to help in decreasing complexity of the table, the loadings above 4 were indicated in bold type

KMO: Kaiser--Meyer--Olkin; PSDMQ: Persian social development model questionnaire

###### 

Intra-class correlation and Cronbach¢s coefficient alpha of PSDMQ constructs

  Constructs                                                      Number of items   Mean ICC (range)     Cronbach alpha
  --------------------------------------------------------------- ----------------- -------------------- ----------------
  Adolescent's beliefs on hookah and alcohol                      10                0.61 (0.498-0.853)   0.72
  Bonding to parents                                              5                 0.52 (0.443-0.612)   0.75
  Family monitoring                                               3                 0.51 (0.412-0.631)   0.85
  Drug resistance skills                                          3                 0.48 (0.612-0.454)   0.81
  Adolescent's beliefs on hard drug                               3                 0.80 (0.780-0.924)   0.70
  Situational perception on hookah and alcohol                    2                 0.50 (0.491-0.518)   0.77
  School's rules                                                  2                 0.68 (0.656-0.714)   0.87
  Situational perception on hard drug                             3                 0.63 (0.546-0.714)   0.76
  Attachment to school                                            3                 0.65 (0.553-0.786)   0.71
  Perceived opportunity at school                                 3                 0.62 (0.516-0.714)   0.68
  Peer substance use[\*](#tfn4-AHJ-07-117){ref-type="table-fn"}   4                 0.81 (0.784-0.921)   \-

This factor was not extracted from factor analysis

ICC: Intra-class correlation; PSDMQ: Persian social development model questionnaire

###### 

PSDMQ factors correlation matrix

  Factors   F1                                                   F2                                                   F3                                                   F4                                                   F5                                                  F6                                                  F7                                                    F8                                                    F9                                                  F10                                                   F11[\*\*\*](#tfn8-AHJ-07-117){ref-type="table-fn"}   ATOD lifetime use
  --------- ---------------------------------------------------- ---------------------------------------------------- ---------------------------------------------------- ---------------------------------------------------- --------------------------------------------------- --------------------------------------------------- ----------------------------------------------------- ----------------------------------------------------- --------------------------------------------------- ----------------------------------------------------- ---------------------------------------------------- ---------------------------------------------------
  F1        1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      +0.503[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}
  F2        0.315[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 +0.250[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}
  F3        0.344[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.236[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     1                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            +0.211[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}
  F4        0.600[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.259[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.249[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     1                                                                                                                                                                                                                                                                                                                                                                                                                                       +0.470[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}
  F5        0.459[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.197[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.154[\*\*](#tfn7-AHJ-07-117){ref-type="table-fn"}   0.257[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     1                                                                                                                                                                                                                                                                                                                                                                                  -0.274[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}
  F6        0.343[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.181[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.231[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.227[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.117                                               1                                                                                                                                                                                                                                                                                                                              -0.182[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}
  F7        0.148[\*\*](#tfn7-AHJ-07-117){ref-type="table-fn"}   0.355[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.357[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.196[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.074                                               0.081                                               1                                                                                                                                                                                                                                                                          -0.117
  F8        0.045                                                0.151[\*\*](#tfn7-AHJ-07-117){ref-type="table-fn"}   0.093                                                0.077                                                0.104                                               0.430[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}    0.088                                                 1                                                                                                                                                                                                                    -0.068
  F9        0.421[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.453[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.258[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.334[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.096                                               0.187[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}    0.247[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}      0.141[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}      1                                                                                                                                                              -0.281[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}
  F10       0.139[\*\*](#tfn7-AHJ-07-117){ref-type="table-fn"}   0.294[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}     0.129[\*\*](#tfn7-AHJ-07-117){ref-type="table-fn"}   0.134[\*\*](#tfn7-AHJ-07-117){ref-type="table-fn"}   0.068                                               0.187[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}    0.238[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}      0.105                                                 0.286[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}    1                                                                                                          -0.118
  F11       -0.475[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}    -0.267[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}    -0.175[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}    -0.407[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}    -0.158[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}   -0.391[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}   -0.147[\*\*](#tfn7-AHJ-07-117){ref-type="table-fn"}   -0.137[\*\*](#tfn7-AHJ-07-117){ref-type="table-fn"}   -0.269[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}   -0.133[\*\*](#tfn7-AHJ-07-117){ref-type="table-fn"}   1                                                    +0.449[\*](#tfn6-AHJ-07-117){ref-type="table-fn"}

P \< 0.01

P \< 0.05

Factor 11: Peer substance use (this factor was not extracted from factor analysis).

ATOD: Alcohol, tobacco, and other drug; PSDMQ: Persian social development model questionnaire

###### 

Relationship between the history of substance use and the mean scores of the factors (n = 235)

  Factors   Substance history                                                          
  --------- ------------------- ---------- ---------- ---------- ---------- ---------- ----------
  F1        \< 0.001            \< 0.001   0.001      0.008      \< 0.001   \< 0.001   0.192
  F2        0.002               0.004      0.001      0.312      0.038      0.028      0.038
  F3        \< 0.001            \< 0.001   0.053      0.930      0.010      0.070      0.415
  F4        \< 0.001            \< 0.001   0.001      \< 0.001   \< 0.001   0.003      \< 0.001
  F5        \< 0.001            0.030      0.017      0.300      0.002      0.733      0.023
  F6        0.001               0.002      0.120      0.700      0.002      \< 0.001   0.524
  F7        0.161               0.070      0.029      0.300      0.370      0.979      0.386
  F8        0.664               0.623      0.080      0.150      0.996      0.994      0.524
  F9        \< 0.001            \< 0.001   0.003      0.410      0.016      0.018      0.035
  F10       0.185               0.024      0.428      0.800      0.206      0.214      0.179
  F11       \< 0.001            \< 0.001   \< 0.001   0.020      \< 0.001   \< 0.001   0.078

L: Life time use; R: Consuming in past 30 days; H: Hookah; C: Cigarette; O: Opium; A: Alcohol
